Heparin potentiates the action of acidic fibroblast growth factor by prolonging its biological half-life.
The mechanism(s) by which heparin influences the biological activities of acidic and basic fibroblast growth factors (aFGF and bFGF) is not completely understood. One mechanism by which heparin could alter the biological activities of aFGF and bFGF is by altering their biological half-lives. We investigated the possibility that heparin potentiates aFGF-induced neurite outgrowth from PC12 cells by prolonging its biological half-life. Under conditions where heparin potentiated aFGF-induced neurite outgrowth, we observed that heparin increased the biological half-life of aFGF from 7 to 39 hr. We determined that greater than 25 hr of exposure to active aFGF was required for induction of neurite outgrowth. If aFGF activity was maintained for greater than 25 hr by periodic readdition of factor, heparin no longer potentiated aFGF-induced neurite outgrowth. These observations strongly suggest that heparin potentiates the activity of aFGF by prolonging its biological half-life. The protease inhibitors hirudin, leupeptin, and pepstatin A did not potentiate aFGF-induced neurite outgrowth, indicating that proteases inhibited by these inhibitors are not responsible for the loss of aFGF activity that we observed. However, aprotinin potentiated aFGF neurite-promoting activity approximately sevenfold, indicating that proteases that are inhibited by aprotinin are at least partially responsible for aFGF inactivation. These observations suggest that heparin regulates the activity of aFGF by regulating its proteolytic degradation, thereby regulating its biological half-life.